
Key Issues in Choosing 
Targets for Direct 
Imaging of Earths
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I. Scientific Objectives

(1) Achieve a 95% 
probability of detecting an 
Earth in the habitable zone

(2)  Characterize those 
planets
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II. Astrophysical Constraints

(3) Eta_Earth:  Spec for ~10%

(4) Exozodiacal Dust:
Spec for 100 zodis

(5) Background sources

(6) True locations on the sky
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III. Engineering, Cost 
Constraints

Assume Some Baseline:
-  65 mas IWA
-  4 e -11 limiting FPB  (26 mag)
-  4-m telescope

50% throughput
V band
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Image credit:  T. Glassman

Dust models: 
Kuchner & Stark 2010 
Kelsall et al. 1998 + zodipic
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Mission Critical: 

(1) What is the minimum number of 
targets we must acquire in order to 

execute a successful mission?

(2) Which ones are they and do they make 
“good” targets in terms of habitability and 

detectability of planets?
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Ask: What is the minimum # of targets for success?

65 mas IWA, 4e-11 FPB limit
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Assigning “Priority” to the Stars
Priority = Completeness / Exposure Time

Ask: What is the minimum # of targets for success?
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Ask: What is the minimum # of targets for success?

Eta Earth and Probability of Mission Success
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Minimum Number of Targets 
for Mission Success
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Minimum Number of Targets 
for Mission Success

18



Minimum Number of Targets 
for Mission Success
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Minimum Number of Targets 
for Mission Success
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5 YEARS

IWA = 65 mas

IWA = 50 mas

IWA = 80 mas
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5 YEARS

IWA = 65 mas

IWA = 50 mas

IWA = 80 mas

F, G, K = (7, 21, 21)

F, G, K = (3, 21, 35)

F, G, K = (6, 22, 25)
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What is happening here?
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Baseline:  dM = 26,  IWA = 65mas

Are They Any “Good”?
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Highest Priority Targets:  Known EGPs

M. Turnbull
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4-m

Images: T. Glassman
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HUDF, 25” box
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Highest Priority Targets:  Binaries

TextText

Turnbull / Noecker
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Highest Priority Targets:  Binaries
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Highest Priority Targets:  Issues

1.  Binaries - stray light
2.  Binaries - HZ stability

3.  Background - “bright” faint stars
4.  Background - very faint extragalactic

5.  Background - EZ and clumps
6.  Other things useful to know

- equatorial inclinations
- RV “nothing there” space

- completeness vs time
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